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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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2a)n This action is FINAL. 2b)S This action is non-final. 

3) 0 Since this application is in condition for allowance except for fonnal matters, prosecution as to the merits is 

closed in accordance with the practice under Expa/te Quay/e, 1935 CD. 11, 453 O.G. 213, 
Disposition of Claims 

4) ^ Claim(s) 1-19 is/are pending in the applicafion. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) S Claim(s) 1-19 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 
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11) 0 The proposed drawing correction filed on is: a)n approved b)\3 disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 
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1 .□ Certified copies of the priority documents have been received. 
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3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the Internafional Bureau (PCT Rule 17,2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 VSC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined 
was not (1) filed on or afl;er November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

2. Claims 1 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by Kawai. 

In regards to claim 1, Figure 8 of Kawai discloses a semiconductor light emitting device 
comprising: an active layer (25,26,27) composed of a nitride based semiconductor (GaN); a 
cladding layer 28 composed of a nitride based semiconductor of a first conductivity type, and 
having a flat portion and a ridge portion formed on the flat portion; and a first current blocking 
layer 3 1 formed on said flat portion and on sidewalls of said ridge portion of said cladding layer 
and composed of a high-resistive nitride based semiconductor containing impurities (see column 
8, lines 5-9). 
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In regards to claim 9, Kawai discloses the nitride based semiconductor contains gallium 
(see column 7, lines 29-33). 



Claim Rejections - 35 VSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai in view of 
Okazaki et al. (US Pat, 5,966,396), hereinafter referred to as Okazaki. 

The difference between Kawai and the claimed invention is the impurities containing at 
least one of zinc, beryllium, calcium, and carbon. Okazaki discloses doping the current blocking 
layer with zinc (see column 5, lines 60-61). It would have been obvious to the ordinary artisan at 
the time the invention was made to modify the invention of Kawai by using zinc as the impurity 
ion. The ordinary artisan would have been motivated to modify Kawai in the manner described 
above for at least the purpose of selecting an impurity ion with similar resistive properties. 

5. Claims 3, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai 
in view of Johnston, Jr. et al (US Pat. 4,888,624) hereinafter referred to as Johnston. 
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In regards to claim 3, the difference between Kawai and the claimed invention is the first 
current blocking layer with a resistance value of not less than 1.5 Q-cm. Johnston discloses a 
current blocking layer 20 having a resistivity of at least 1x10^ (2-cm (see column 6, lines 34- 
40). In view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Kawai to include a current blocking layer with a 
resistivity value greater than 1,5 Q-cm. The ordinary artisan would have been motivated to 
modify Kawai in the manner described above for at least the purpose of increasing the 
effectiveness of the current blocking layer. 

In regards to claim 5, the difference between Kawai and the claimed invention is the first 
current blocking having a thickness not less than 0.5 |im. Johnston discloses a current blocking 
layer 20 between 1 and 4 ^m thick (see column 6, lines 34-40). In view of such teaching, it 
would have been obvious to the ordinary artisan at the time the invention was made to modify 
the invention of Kawai to increase the thickness of the current blocking layer to a value greater 
than 0.5 |xm. The ordinary artisan would have been motivated to modify Kawai in the manner 
described above for the purpose of increasing the effectiveness of the current blocking layer. 

In regards to claim 6, the difference between Kawai and the claimed invention is the first 
current blocking having a thickness not less than 1.0 |im. Johnston discloses a current blocking 
layer 20 between 1 and 4 \xm thick (see column 6, lines 34-40). In view of such teaching, it 
would have been obvious to the ordinary artisan at the time the invention was made to modify 
the invention of Kawai to increase the thickness of the current blocking layer to a value greater 
than 1.0 |xm. The ordinary artisan would have been motivated to modify Kawai in the manner 
described above for the purpose of increasing the effectiveness of the current blocking layer. 
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6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai in view of 
Adachi et al. 

The difference between Kawai and the claimed invention is a second current blocking 
layer formed on said first current blocking layer and composed of a nitride based semiconductor 
of a second conductivity type opposite to said first conductivity type. Figure 3 of Adachi et al. 
discloses a p-type cladding layer 5, a first current blocking layer 7, and an n-type second current 
blocking layer 8. In view of such teaching, it would have been obvious to the ordinary artisan at 
the time the invention was made to modify the invention of Kawai by forming a second current 
blocking layer of a second conductivity type on the first current blocking layer. The ordinary 
artisan would have been motivated to modify Kawai in the manner described above for the 
purpose of lowering the light confining effect while maintaining the carrier confining effect (see 
column 12, lines 50-55). 

7. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai in 
view of Hiroyama et al. 

In regards to claim 7, the difference between Kawai and the claimed invention is the flat 
portion of the cladding layer having a thickness not more than 0.3 \im. Figure 1 of Hiroyama et 
al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, whereby the 
thickness t of flat portion 7a is selected to be not greater 0.08 |xm (see column 10, lines 22-27). 
In view of such teachings, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Kawai by decreasing the thickness of the flat 
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portion to a value not more than 0.3 jiim. The ordinary artisan would have been motivated to 
modify Kawai in the manner described above for the purpose of increasing the real refractive 
index difference of the active layer between the region under the ridge portion and the region 
under the flat portion. 

In regards to claim 8, the difference between Kawai and the claimed invention is the flat 
portion of the cladding layer having a thickness not more than 0.08 ^m. Figure 1 of Hiroyama et 
al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, whereby the 
thickness t of flat portion 7a is selected to be not greater 0.08 ^m (see column 10, lines 22-27). 
In view of such teachings, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Kawai by decreasing the thickness of the flat 
portion to a value not more than 0.08 |im. The ordinary artisan would have been motivated to 
modify Kawai in the manner described above for the purpose of increasing the real refractive 
index difference of the active layer between the region under the ridge portion and the region 
under the flat portion. 

8. Claims 1, 2, 9, 10, 1 1, 12, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirata in view of Okazaki. 

In regards to claim 1, Figure 2 A of Hirata discloses a semiconductor light emitting device 
comprising: an active layer 3; a cladding layer 4 of a first conductivity type formed on said 
active layer, and having a flat portion and a ridge portion 4a formed on the flat portion; and a 
first current blocking layer 8 formed on said flat portion and on sidewalls of said ridge portion 4a 
of said cladding layer 4. The difference between Hirata and the claimed invention is the active 
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layer, cladding layer, and current blocking layer composed of nitride based semiconductors. 
Figure 10 of Okazaki discloses a light emitting device comprising an active layer 306, cladding 
layer 304, and current blocking layer 3 10, each composed of a nitride based semiconductor. In 
view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to modify the invention of Hirata by using a nitride based semiconductor 
layers. The ordinary artisan would have been motivated to modify Hirata in the manner 
described above for the purpose of fabricating a short-wavelength light emitting diode. 
A further difference between Hirata and the claimed invention is the current blocking layer 
containing impurities. Okazaki discloses the current blocking layer doped with Zn (see column 
5, lines 60-61). In view of such teaching, it would have been obvious to the ordinary artisan at 
the time the invention was made to further modify the invention of Hirata by doping the current 
blocking layer with an impurity ion. The ordinary artisan would have been motivated to modify 
Hirata in the manner described above for the purpose of increasing the resistance of the current 
blocking layer. 

In regards to claim 2, a further difference between Hirata and the claimed invention is the 
impurities containing at least one of zinc, beryllium, calcium, and carbon. Okazaki discloses 
doping the current blocking layer with zinc (see column 5, lines 60-61). It would have been 
obvious to the ordinary artisan at the time the invention was made to further modify the 
invention of Hirata by using zinc as the impurity ion. The ordinary artisan would have been 
motivated to modify Hirata in the manner described above for at least the purpose of selecting an 
effective impurity ion that is well know and commonly used in the art. 
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In regards to claim 9, Okazaki discloses the nitride based semiconductor contains 
gallium. 

In regards to claim 10, Figure 2 A of Hirata discloses a semiconductor light emitting 
device comprising: an active layer 3; a cladding layer 4 of a first conductivity type formed on 
said active layer, and having a flat portion and a ridge portion 4a formed on the flat portion, said 
cladding layer 4 having a recess 4b on said flat portion along both sidewall of said ridge portion 
4a; and a first current blocking layer 8 formed on said flat portion and on sidew^alls of said ridge 
portion 4a such that it is embedded in said recess of said cladding layer 4. The difference 
betv^een Hirata and the claimed invention is the active layer, cladding layer, and current blocking 
layer composed of nitride based semiconductors. Figure 10 of Okazaki discloses a light emitting 
device comprising an active layer 306, cladding layer 304, and current blocking layer 310, each 
composed of a nitride based semiconductor. In viev^ of such teaching, it would have been 
obvious to the ordinary artisan at the time the invention was made to modify the invention of 
Hirata by using a nitride based semiconductor layers. The ordinary artisan would have been 
motivated to modify Hirata in the manner described above for the purpose of fabricating a short- 
wavelength light emitting diode. 

In regards to claim 1 1, a fiirther difference between Hirata and the claimed invention is 
the current blocking layer containing impurities. Okazaki discloses the current blocking layer 
doped with Zn (see column 5, lines 60-61). In view of such teaching, it would have been 
obvious to the ordinary artisan at the time the invention was made to further modify the 
invention of Hirata by doping the current blocking layer with an impurity ion. The ordinary 
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artisan would have been motivated to modify Hirata in the manner described above for the 
purpose of increasing the resistance of the current blocking layer. 

In regards to claim 12, a fiarther difference between Hirata and the claimed invention is 
the impurities containing at least one of zinc, beryllium, calcium, and carbon. Okazaki discloses 
doping the current blocking layer with zinc (see column 5, lines 60-61). It would have been 
obvious to the ordinary artisan at the time the invention was made to further modify the 
invention of Hirata by using zinc as the impurity ion. The ordinary artisan would have been 
motivated to further modify Hirata in the manner described above for at least the purpose of 
selecting an effective impurity ion that is well know and commonly used in the art. 

In regards to claim 19, Okazaki discloses the nitride based semiconductor contains 
gallium. 

9. Claims 3, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata 
in view of Okazaki as applied to claiml above, and further in view of Johnston. 

In regards to claim 3, a further difference between Hirata and the claimed invention is the 
first current blocking layer with a resistance value of not less than 1.5 Q-cm. Johnston discloses 
a current blocking layer 20 having a resistivity of at least 1x10^ Q-cm (see column 6, lines 34- 
40). In view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to fiirther modify the invention of Hirata to include a current blocking layer 
with a resistivity value greater than 1.5 Q-cm. The ordinary artisan would have been motivated 
to modify Hirata in the manner described above for at least the purpose of increasing the 
effectiveness of the current blocking layer. 
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In regards to claim 5, a further difference between Hirata and the claimed invention is the 
first current blocking having a thickness not less than 0.5 |im. Johnston discloses a current 
blocking layer 20 between 1 and 4 [im thick (see column 6, lines 34-40). In view of such 
teaching, it would have been obvious to the ordinary artisan at the time the invention was made 
to further modify the invention of Hirata to increase the thickness of the current blocking layer to 
a value greater than 0.5 |im. The ordinary artisan would have been motivated to modify Hirata in 
the manner described above for the purpose of increasing the effectiveness of the current 
blocking layer. 

In regards to claim 6, a fixrther difference between Hirata and the claimed invention is the 
first current blocking having a thickness not less than 1.0 ^m. Johnston discloses a current 
blocking layer 20 between 1 and 4 ^im thick (see column 6, lines 34-40), In view of such 
teaching, it would have been obvious to the ordinary artisan at the time the invention was made 
to further modify the invention of Hirata to increase the thickness of the current blocking layer to 
a value greater than 1,0 |im. The ordinary artisan would have been motivated to modify Hirata in 
the manner described above for the purpose of increasing the effectiveness of the current 
blocking layer. 

10. Claim 4 is rejected under 35 U.S.C, 103(a) as being unpatentable over Hirata in view of 
Okazaki as applied to claim 1 above, and further in view of Adachi. 

A further difference between Hirata and the claimed invention is a second current 
blocking layer formed on said first current blocking layer and composed of a nitride based 
semiconductor of a second conductivity type opposite to said first conductivity type. Figure 3 of 
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Adachi et al. discloses a p-type cladding layer 5, a first current blocking layer 7, and an n-type 
second current blocking layer 8. In view of such teaching, it would have been obvious to the 
ordinary artisan at the time the invention was made to further modify the invention of Hirata by 
forming a second current blocking layer of a second conductivity type on the first current 
blocking layer. The ordinary artisan would have been motivated to modify Hirata in the manner 
described above for the purpose of lowering the light confining effect while maintaining the 
carrier confining effect (see column 12, lines 50-55). 

11. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata in 
view of Okazaki as applied to claim 1 above, and fijrther in view of Hiroyama et al. 

In regards to claim 7, a fiirther difference between Hirata and the claimed invention is the 
flat portion of the cladding layer having a thickness not more than 0.3 |im. Figure 1 of Hiroyama 
et al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, whereby the 
thickness t of flat portion 7a is selected to be not greater 0.08 |j,m (see column 10, lines 22-27). 
In view of such teachings, it would have been obvious to the ordinary artisan at the time the 
invention was made to further modify the invention of Hirata by decreasing the thickness of the 
flat portion to a value not more than 0.3 |xm. The ordinary artisan would have been motivated to 
modify Hirata in the manner described above for the purpose of increasing the real refi*active 
index difference of the active layer between the region under the ridge portion and the region 
under the flat portion. 

In regards to claim 8, a further difference between Hirata and the claimed invention is the 
flat portion of the cladding layer having a thickness not more than 0.08 \im. Figure 1 of 
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Hiroyama et al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, 
whereby the thickness t of flat portion 7a is selected to be not greater 0.08 ^m (see column 10, 
lines 22-27). In view of such teachings, it would have been obvious to the ordinary artisan at 
the time the invention was made to fiarther modify the invention of Hirata by decreasing the 
thickness of the flat portion to a value not more than 0.08 ^m. The ordinary artisan would have 
been motivated to modify Hirata in the manner described above for the purpose of increasing the 
real refractive index difference of the active layer between the region under the ridge portion and 
the region under the flat portion. 

12. Claims 13, 15, and 16 rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata 
in view of Okazaki as applied to claim 10 above, and further in view of Johnston. 

In regards to claim 13, a further difference between Hirata and the claimed invention is 
the first current blocking layer with a resistance value of not less than 1.5 Q-cm. Johnston 
discloses a current blocking layer 20 having a resistivity of at least 1x10^ Q-cm (see column 6, 
lines 34-40). In view of such teaching, it would have been obvious to the ordinary artisan at the 
time the invention was made to fiarther modify the invention of Hirata to include a current 
blocking layer with a resistivity value greater than 1.5 Q-cm. The ordinary artisan would have 
been motivated to modify Hirata in the manner described above for at least the purpose of 
increasing the effectiveness of the current blocking layer. 

In regards to claim 15, a fiirther difference between Hirata and the claimed invention is 
the first current blocking having a thickness not less than 0.5 \xm. Johnston discloses a current 
blocking layer 20 between 1 and 4 \im thick (see column 6, lines 34-40). In view of such 
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teaching, it would have been obvious to the ordinary artisan at the time the invention was made 
to further modify the invention of Hirata to increase the thickness of the current blocking layer to 
a value greater than 0.5 |xm. The ordinary artisan would have been motivated to modify Hirata in 
the manner described above for the purpose of increasing the effectiveness of the current 
blocking layer. 

In regards to claim 16, a fiirther difference between Hirata and the claimed invention is 
the first current blocking having a thickness not less than 1.0 |im. Johnston discloses a current 
blocking layer 20 between 1 and 4 \im thick (see column 6, lines 34-40). In view of such 
teaching, it would have been obvious to the ordinary artisan at the time the invention was made 
to further modify the invention of Hirata to increase the thickness of the current blocking layer to 
a value greater than 1 .0 ^m. The ordinary artisan would have been motivated to modify Hirata in 
the manner described above for the purpose of increasing the effectiveness of the current 
blocking layer. 

13. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata in view of 
Okazaki as applied to claim 10 above, and further in view of Adachi. 

A further difference between Hirata and the claimed invention is a second current 
blocking layer formed on said first current blocking layer and composed of a nitride based 
semiconductor of a second conductivity type opposite to said first conductivity type. Figure 3 of 
Adachi et al. discloses a p-type cladding layer 5, a first current blocking layer 7, and an n-type 
second current blocking layer 8. In view of such teaching, it would have been obvious to the 
ordinary artisan at the time the invention was made to further modify the invention of Hirata by 
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forming a second current blocking layer of a second conductivity type on the first current 
blocking layer. The ordinary artisan would have been motivated to modify Hirata in the manner 
described above for the purpose of lowering the light confining effect while maintaining the 
carrier confining effect (see column 12, lines 50-55). 

14, Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hirata 
in view of Okazaki as applied to claim 10 above, and further in view of Hiroyama et al. 

In regards to claim 17, a fiirther difference between Hirata and the claimed invention is 
the flat portion of the cladding layer having a thickness not more than 0.3 ^im. Figure 1 of 
Hiroyama et al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, 
whereby the thickness t of flat portion 7a is selected to be not greater 0.08 ^im (see column 10, 
lines 22-27). In view of such teachings, it would have been obvious to the ordinary artisan at the 
time the invention was made to further modify the invention of Hirata by decreasing the 
thickness of the flat portion to a value not more than 0.3 |im. The ordinary artisan would have 
been motivated to modify Hirata in the manner described above for the purpose of increasing the 
real refractive index difference of the active layer between the region under the ridge portion and 
the region under the flat portion. 

In regards to claim 18, a further difference between Hirata and the claimed invention is 
the flat portion of the cladding layer having a thickness not more than 0.08 |im. Figure 1 of 
Hiroyama et al. discloses a cladding layer 7 with a flat portion 7a and a ridge portion 7b, 
whereby the thickness t of flat portion 7a is selected to be not greater 0.08 |4,m (see column 10, 
lines 22-27). In view of such teachings, it would have been obvious to the ordinary artisan at 
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the time the invention was made to further modify the invention of Hirata by decreasing the 
thickness of the flat portion to a value not more than 0.08 |xm. The ordinary artisan would have 
been motivated to modify Hirata in the manner described above for the purpose of increasing the 
real refractive index difference of the active layer between the region under the ridge portion and 
the region under the flat portion. 
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Conclusion 



15. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Hata discloses a light-emitting device comprising nitride based active, cladding, and 
current blocking layers, with said cladding layer having a flat portion and a ridge portion. 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (703) 305-4396. 

The examiner can normally be reached on 8:00 AM-4: 30 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Eddie Lee can be reached on (703) 308-1690. The fax phone numbers for the organization 
where this application or proceeding is assigned are (703) 308-7722 for regular communications 
and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




^ EDDIE LEE 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



Matthew C. Landau 



Examiner 



May 29, 2002 
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